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(57) Abstract: A fiber optic termination and method for the fab- 
rication thereof are provided. The fiber optic termination is con- 
figured to provide coupling of light between the fiber core and an 
external optical element from a direction other than the direction 
of the longitudinal axis. In particular, the fiber optic termination 
permits coupling of light to a fiber at an angle that is substantially 
perpendicular to the longitudinal axis of the fiber. 
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FIBER OPTIC TERMINATION 
Noel A. Heiks 

Field of the Invention 

The present invention relates generally to a fiber optic termination and more 
particularly to a fiber optic termination that permits optical coupling to the fiber core 
through the side of the fiber. 

Background of the Invention 

The increasing demand for high-speed voice and data communications has led 
to an increased reliance on optical communications, particularly optical fiber 
communications. The use of optical signals as a vehicle to carry channeled information 
at high speeds is preferred in many instances to carrying channeled information at other 
electromagnetic wavelengths/frequencies in media such as microwave transmission 
lines, co-axial cable lines and twisted pair transmission lines. Advantages of optical 
media are, among others, high-channel capacity (bandwidth), greater immunity to 
electromagnetic interference, and lower propagation loss. In fact, it is common for 
high-speed optical communication systems to have signal rates in the range of 
approximately several Giga bits per second (Gbit/sec) to approximately several tens of 
Gbit/sec. 

One way of carrying information in an optical communication system, for 
example an optical network, is via an array of optical fibers. Ultimately, the optical 
fibers need to be terminated in a manner that permits connection of the fibers to other 
optical components such as optical sources or receivers. Typically, the optical 
components to which connection is made are located on rack-mounted boards. As rack 
space in fiber optic networking equipment becomes denser, board-to-board spacing in 
the racks becomes smaller, and connectivity to the closely spaced boards becomes 
increasingly difficult. No longer can connectors be placed facing the board surface so 
that the optical axis of the fiber is perpendicular to the board surface, because the fiber 
must be bent with too tight of a bend radius in order to fit in between closely spaced 



WO 03/041129 PCT/US02/35982 

boards. The tight bend radius can be avoided by making connections at the edge of the 
board. However, edge connectivity can be limiting in several ways. Connecting to the 
edges of the boards not only limits the number of optical channels possible, but also 
forces the connectivity in an opposite direction most natural to the majority of the 

5 preferred data com light sources and receivers, e.g. , vertical-cavity surface-emitting laser 

(VCSEL) or PIN photodiode array. These preferred sources and receivers are surface 
plane devices, which are more prevalently used in networking applications today than 
older edge-emitting technologies. The surface plane devices need connectivity that 
leverages their vertical light input/output orientation. The vertical orientation introduces 

1 0 problems with connectivity, as explained above, because top-facing connectivity is not 

possible in racks where the board-to-board density is great While additional components 
may be introduced to effect bending of the light from the vertical to horizontal direction, 
adding even one light bending component increases assembly complexity due to the 
requirement of optically aligning two interfaces instead of one. Moreover, the addition 

15 of a light bending component also increases yield loss and cost. 

Accordingly, there exists a need for a relatively simple, inexpensive, fiber 

termination that leverages the electrical connection benefits of surface plane devices 

while not introducing extra components into the on-board package. 

Summary of the Invention 

20 In response to the above needs, the present invention provides a fiber optic 

termination for optically connecting an optical fiber to an optical component, 
comprising: a fiber holding member for terminating an end of an optical fiber to provide 
a fiber optic connector; and at least one optical fiber having a distal end, a proximal end 
and a core, the distal end disposed externally to the fiber holding member and the 

25 proximal end retained in the fiber holding member, the proximal end of the fiber having 

a light reflecting surface disposed at an angle relative to the longitudinal axis of the fiber 
to deflect light from the fiber core through the side of the fiber. The light reflecting 
surface may be conveniently oriented at an angle relative to the longitudinal axis of the 
fiber, to provide total internal reflection of light incident on the reflecting surface from 

30 along the direction of the longitudinal axis of the fiber. The fiber optic termination may 

also comprise a transmission surface positioned to receive light deflected from the light 
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reflecting surface. In particular, either one or both of the light reflecting surface and 
transmission surface may include a planar sidewall section of the fiber core. In addition, 
the fiber optic termination may include a registration feature, such as a detent, for 
positioning the proximal end of the fiber in registration with a selected optical 
component. 

The present invention also provides a method for fabricating a fiber optic 
termination, comprising the steps of: providing a fiber holding member having a 
registration feature disposed at a front face of the fiber holding member and having a 
recessed area at the front face for receiving an optical fiber; securing the terminal end 
of an optical fiber in the recessed area of the fiber holding member; attaching the fiber 
holding member to a jig by registering the registration feature of the fiber holding 
member to a registration element of the jig and securing the front face of the fiber 

holding member to a mating surface of the jig; and polishing the secured terminal end 

» 

of the fiber at a selected angle relative to the longitudinal axis of the fiber to provide a 
light reflecting surface oriented to deflect light from the fiber core out through the side 
of the fiber. The polishing step may include the step of polishing the terminal end of the 
fiber at a an angle that provides for total internal reflection of light at the reflecting 
surface. The method may also include the step of polishing the secured terminal end of 
the fiber at a selected angle relative to the longitudinal axis of the fiber to provide a 
transmission surface at the proximal end of the fiber that is oriented to receive light 
deflected from the light reflecting surface. 

Brief Description of the Drawings 

The foregoing summary and the following detailed description of the preferred 
embodiments of the present invention will be best understood when read in conjunction 
with the appended drawings, in which: 

Figure 1 schematically illustrates a perspective view of a fiber optic termination 
in accordance with the present invention; 

Figure 2 schematically illustrates a side cross-sectional view of the fiber optic 
termination of Figure 1 taken along the sectioning line 2-2; 

Figure 3 schematically illustrates a front face yiew of the fiber optic termination 
of Figure 1; 
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Figure 4 schematically illustrates a side cross-sectional view of an alternative 
configuration of a fiber optic termination in accordance with the present invention; 

Figure 5 schematically illustrates a side elevational view of a jig and a fiber 
holding member registered to the jig for polishing a reflecting surface onto the sidewall 
of the fiber core; 

Figure 6 A schematically illustrates a side elevational view of a jig and a fiber 
holding member affixed thereto for polishing a notched transmission surface onto the 
sidewall of the fiber core; 

Figure 6B schematically illustrates a side elevational view of a jig and a fiber 
holding member affixed thereto for polishing an inclined transmission surface onto the 
sidewall of the fiber core; and 

Figure 7 schematically illustrates an enlarged view of the core at the terminal 
end of the optical fiber of Figure 2. 

Detailed Description of the Invention 

Referring now to the figures, wherein like elements are numbered alike 
throughout, and in particular to Figs. 1-3, a fiber optic termination in accordance with 
the present invention, generally designated 1 00, is illustrated. The fiber optic termination 
1 00 is configured to provide coupling of light between the fiber core 26 and an external 
optical element from a direction other than the direction of the longitudinal axis 2 1 . As 
used herein, the term "light" includes electromagnetic radiation of any wavelength that 
can propagate within the fiber core 26, including those wavelengths outside of the 
visible spectrum. The fiber optic termination 100 includes a reflecting surface 25 of the 
fiber core 26 that is inclined relative to the longitudinal axis 2 1 of the fiber 20. The angle 
of inclination of the reflecting surface 25 may be conveniently selected so that light 
incident on the reflecting surface 25 is deflected permitting light to enter or exit the fiber 
20 at an angle substantially perpendicular to the longitudinal axis 21 of the fiber 20. 
Hence, the fiber optic termination 100 provides an end connector for an optical fiber 20 
that permits coupling of tight to the fiber 20 at an angle that is substantially 
perpendicular to the longitudinal axis 21 of the fiber 20. 

Referring now to Figs. 1-3 in greater detail, the fiber optic termination 100 
includes a fiber holding member 1 0 that is configured to receive a terminal end 23 of one 
or more optical fibers 20. The optical fibers 20, as illustrated herein, have a central 
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optical core 26 surrounded by a cladding 22 which is covered by a jacket 24. By way of 
example, the optical fiber 20 may be a single mode fiber having an 8 micron diameter 
core 26, a 125 micron diameter cladding 22, and a 250 micron diameter jacket 24. 

The holding member 10 includes a front face 11 having one or more fiber 
grooves 16 and an optional fiber pocket 18 for receiving small-width segments of the 
optical fibers 20 and adjoining relatively larger-width segments of the optical fibers 20, 
respectively. The small-width segments of the optical fibers 20 may be un-jacketed 
segments of the optical fibers 20 that include the cladding 22 and the core 26. The 
larger-width segments of the optical fibers 20 may include the jacket 24 of the fibers 20. 
The optical fibers 20 may be provided either as single fiber strands or as a fiber optic 
ribbon, in which case the pocket 18 may be sized to receive the ribbon. 

The fiber grooves 16 may be dimensioned to enable the un-jacketed segments 
of the optical fibers 20 to be placed in the fiber grooves 16 so that the un-jacketed 
segments lie below the plane of the front face 11 of the fiber holding member 10. 
Moreover, the shape of the fiber grooves 16 may be selected to provide two-point 
contact between the cladding 22 and the fiber grooves 16. The two-point contact 
between the fiber grooves 16 and the un-jacketed fiber segments facilitates precise 
location of the fibers 20 within the fiber grooves 1 6, which creates improved registration 
among the fibers 20 in the fiber grooves 16. For example, the grooves may have a V- 
shaped cross section with sidewalls that are inclined with respect to the plane of the front 
face 1 1 to provide two-point contact. Alternatively, the fiber grooves 1 6 may have other 
shapes suitable for retaining the un-jacketed segments. Such shapes may include, for 
example, a U-shaped cross section. The fibers 20 may be secured in the grooves 1 6 by 
a suitable adhesive, such as an epoxy, or by solder which may secure the fibers 20 if the 
fibers 20 have been metalized. 

The fiber grooves 16 may be spaced apart at a selected distance which may be 
as close together as permitted by the fabrication method in order to maximize the fiber 
packing density linearly across the width of the fiber optic termination 100. 
Alternatively, as shown in Fig. 3, the fiber grooves 16 may be spaced apart a 
predetermined distance so that flat regions 17 of the front face 11 are formed 
intermediate the fiber grooves 16 to provide room for the fiber jacket 24 within the 
pocket 18. 
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The fiber holding member 10 may be configured so that the front face 1 1 can 
be disposed on or over an optical element , such as a VCSEL or PIN-photodiode array, 
so that the fiber 20 may be optically coupled to the optical element. In this regard, the 
front face 1 1 may include one or more registration features 12 for registering the fiber 
5 holding member 10 to a selected optical element The registration features 12 are 

provided at selected locations relative to the terminal end 23 of the fiber 20, so that the 
fiber holding member 10 may conveniently function as a connector that registers the 
terminal end 23 of the fiber 20 to the selected optical element. The registration features 
12 may take the form of a detent or pyramidal pit 13 having registration elements 14, 

10 such as a ball or rod, disposed therein, as illustrated in Fig. 3. Alternatively, the 

registration feature 1 2 may include a through-hole that extends through thickness of the 
fiber holding member 10. Further, the registration features 12 may take the form of a 
protrusion that extends outwardly from the front face 1 1 of the fiber holding member 10. 
For example, the protrusions may take the form of a pin. The fiber optic termination 1 00 

15 may also include structures for attaching the fiber optic termination 100 to a selected 

optical component The attachment structure may include a magnet disposed at the front 
face 11 of the fiber optic termination 100 or a clip for mechanically engaging a 
complementary mating structure on the selected component In addition, the attachment 
structure may include a spring for providing a biasing force that directs the front face 1 1 

20 of the fiber optic termination 1 00 towards the selected optical component 

The fiber holding member 10 may be formed of suitable materials having 
sufficient structural strength and in which features having the above described 
dimensions can be formed. For example, one particularly suited material is an 
anisotropic crystalline material, such as single crystal silicon, which may be etched by 

25 isotropic or anisotropic processes to form the fiber grooves 1 6 and pits 1 3 . In particular, 

fiber grooves 16 having a V-shaped cross section may be formed by etching of <100>- 
oriented silicon through a mask with a solution of potassium hydroxide. Alternatively, 
<1 1 0>-oriented silicon may be etched though a mask to create features having sidewalls 
that are perpendicular to the front face 1 1 of the fiber holding member 10. In addition 

30 to etching processes, other millin g processes, such as deep reactive ion etching (DRIE), 

molding from a master, casting, stamping, electroforming, or combinations of these, for 
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example, may be used. Other suitable materials for the fiber holding member 1 0 include, 
for example, ceramic, metal, glass, glass filled polymer, and combinations thereof. 

To provide for optical coupling to the fiber 20 along a direction substantially 
perpendicular to the longitudinal axis 2 1 of the fiber 20, one or more angled surfaces 25, 
27 are provided at the terminal end of the fiber 23 . Perpendicular optical coupling may 
refer to the ejection of light from the core 26 to a direction substantially perpendicular 
to the longitudinal axis 21 of the fiber 20. Perpendicular optical coupling may also refer 
to injection of light to the core 26 from a direction substantially perpendicular to the 
longitudinal axis 21 of the fiber 20. For purposes of illustration, the following 
descriptions relate to the situation where light is traveling along the longitudinal axis 21 
towards the terminal end 23 of the fiber 20 and is being ejected from the fiber 20. 
However, one skilled in the art will readily appreciate that the structures so described are 
equally well suited for injecting light into the fiber core 26 from a direction substantially 
perpendicular to the longitudinal axis 21 of the fiber 20. 

Referring now to Fig. 2, the terminal end 23 of the fiber 20 includes an angled 
reflecting surface 25 that extends across at least a portion of the fiber core 26. The 
angled reflecting surface 25 may be oriented so that light ejected from the fiber 20 
substantially perpendicular to the front face 1 1 of the fiber optic termination 100. The 
reflecting surface 25 is disposed at an inclination angle, a > 0, relative to the longitudinal 
axis 2 1 of the fiber 20, as shown in Fig. 7. The inclination angle, a, is the angle between 
the longitudinal axis 21 of the fiber 20 and the normal to the reflecting surface 25. The 
value of the inclination angle, a, may be selected so that light incident on the reflecting 
surface 25 is reflected into a selected direction that is substantially perpendicular to the 
longitudinal axis 21 of the fiber 20. In particular, the reflecting surface 25 may be 
provided as a planar surface disposed at an inclination angle, a, that provides total 
internal reflection of light at the reflecting surface 25. Total internal reflection occurs 
when the inclination angle, a, is selected such that sin(a) ^ n2/nl, where nl is the 
refractive index of the core 26 and n2 is the refractive index external to the fiber core 26 
adjacent the reflecting surface 25. Typically, the medium external to the fiber core 26 
at the reflecting surface 25 is air, which has a refractive index, n2, of L Thus, total 
internal in reflection occurs when sin(a) £ 1/nl. For example, for a fiber core 26 having 
a refractive index of 1 .45, total internal reflection occurs for values of a £ 45 ° . 
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An optional coating 28 may be provided on the reflecting surface 25 to prevent 
foreign matter, such as dust, from contacting the reflecting surface 25 and deflecting 
light out of the fiber 20 through the reflecting surface 25. Hie coating 28 should have 
a refractive index lower than that of the fiber core 26 so that total internal reflection is 
possible at the reflecting surface 25. The coating thickness should be sufficiently large 
relative to the penetration depth of the evanescent wave within the coating 28, so that 
the presence of foreign matter on the coating 28 does not frustrate the total internal 
reflection at the reflecting surface 25 beyond an acceptable amount. If a coating 28 is 
applied to the reflecting surface 25, the inclination angle, a, must be selected with regard 
to the presence of the coating 28, which will likely have an index of refraction, n2, 
greater than 1 . For example, if a coating 28 is applied having a refractive index greater 
than 1 , the inclination angle required for total internal reflection will have a larger value 
than that required for the case where n2 = 1 . As an additional option for protecting the 
reflecting surface 25, a housing may be provided about the reflective surface 25 to 
prevent the introduction of foreign matter on the reflective surface 25. Such a housing 
may be hermetically sealed to the fiber optic termination 100 and may include the 
aforementioned attachment structures. 

Alternatively or additionally, the coating 28 may provide or enhance the 
reflecting properties of the reflecting surface 25. For example, the coating 28 may be a 
metal or a multilayer thin film that provides a mirror on the reflective surface 25 . In such 
a case, where the reflective properties of the reflecting surface 25 are provided 
substantially or entirely by the coating 28, the inclination angle need not be selected with 
regard to the angle required for total internal reflection. 

The reflecting surface 25 permits the ejection of light through the side of the 
fiber 20. Accordingly, the side of the fiber 20 in the region proximate the reflecting 
surface 25 should permit the transmission of light therethrough. In this regard, at least 
the jacket 24 (if opaque) must be removed from the side of the fiber 20 at the terminal 
end 23 to permit the light transmission. In addition, as illustrated in Figs. 2 and 4, it may 
be desirable to remove the cladding 23, 323 in the vicinity of a transmission surface 27, 
327 of the fiber core 26, 326 to facilitate the transmission of light through the 
transmission surface 27, 327 of the fiber core 26, 326. The transmission surface 27, 327 
is disposed at a location relative to the reflecting surface 25, 325 to receive light 
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reflected from the reflecting surface 25, 325. For example, the transmission surface 27, 
327 may be provided generally opposite the reflecting surface 25, 325 to facilitate the 
transmission of light reflected by the reflecting surface 25, 325 out of the fiber core 26, 
326. 

In particular, as shown in Fig. 2, the transmission surface 27 may be a planar 
surface disposed at the sidewall 23 of the core 26. Further, it may be particularly 
desirable to provide a flat transmission surface 27 to minimize any focusing effects that 
the cylindrical sidewall 23 would have on light transmitted through the cylindrical 
sidewall 23. The transmission surface 27 may be provided at a transmission face angle, 
p, relative to the longitudinal axis 21 of the fiber 20. The transmission face angle, p, may 
be selected so that light reflected from the reflecting surface 25 is normally incident 
upon the transmission surface 27. For example, if the inclination angle is selected to be 
46°, the transmission face angle may be 1 °. In addition, the transmission face angle and 
the inclination angle may be chosen in combination so that light exits the fiber 23 
through the transmission surface 27 at an angle that is substantially perpendicular to the 
longitudinal axis 21 of the fiber 20. For example, the inclination angle may be 45° and 
the transmission face angle may be 0°. In the case where the transmission face angle is 
0°, providing a flat transmission surface 27 on the fiber core 26 may require notching 

of the fiber core 26. 

In a further aspect of the present invention, a method is provided for fabricating 
a fiber optic termination, such as the fiber optic termination 100 of Fig. 1. In one 
particularly convenient method for creating the fiber optic termination 100, the present 
invention utilizes polishing to provide the reflecting surface 25 and the transmission 
surface 27 on the fiber core 26. 

The method includes the step of providing a fiber holding member 10 having 
fiber grooves 1 6 and at least one registration feature 1 2. An optional pocket 1 8 may also 
be provided in the fiber holding member 10. The method may also include a fiber 
preparation step, whereby the fibers 20 are prepared for insertion into the fiber holding 
member 10. The fiber preparation may include the step of removing the jacket 24 from 
a desired length of the fiber 20 at the terminal end 23 of the fiber 20 to provide un- 
j acketed small-width fiber segments and adj oining relatively larger-width, j acketed fiber 
segments. In accordance with the method, the prepared fibers 20 are placed in the fiber 
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holding member 10, The un-jacketed small-width segments of the fibers 20 are placed 
in the fiber grooves 16, and the adjoining jacketed relatively larger-width segments of 
the fibers 20 are placed in the pockets 1 8, if pockets 1 8 are provided. The fibers 20 may 
be secured to the fiber holding member 20 using a suitable adhesive, such as epoxy . The 
adhesive may encapsulate and surround the fibers 20 to more securely attach the fibers 
20 to fiber holding member 10. Alternatively, the fibers 20 may be metalized and the 
metalized fibers 20 may be retained in the grooves 16 with a suitable sokter, such as a 
nickel-gold solder. 

As a part of the process of creating the reflecting surface 25, the fiber holding 
member 10 may be affixed to a jig 50 as illustrated in Fig. 5 so that the front face 1 1 of 
the fiber holding member 10 is in facing contact with a mating surface 55 of the jig 50. 
Initially, the fiber holding member 10 may have the shape of a rectangular 
parallelepiped, though other shapes may be utilized as well. The jig 50 may be provided 
with registration elements 52, such as the spherical protrusions illustrated in Fig. 5, 
which may be configured to mate with the registration features 12, e.g., pits 13, of the 
fiber holding member 10. The jig 50 may include a tip 56 which has a apex angle, 6, 
between the sidewall 53 in the mating surface 55. The apex angle, 6, may be selected to 
have a value that is equal to the desired value of the inclination angle, a. The fiber 
holding member 10 may then be polished with a flat tool 60 having a surface that is 
oriented orthogonal to the apex sidewall 53. For such a configuration of jig 50 and tool 
60, polishing of the fiber holding member 10 provides an inclination angle, a, having a 
value of 9. The polishing step creates the reflecting surface 25 and an adjoining beveled 
end face 1 5 of the fiber holding member 1 0 which are oriented at the inclination angle, 
a, relative to the longitudinal axis 21 of the fiber 20. 

The polishing is stopped after a selected amount of material has been removed 
from the fiber 20 and the fiber holding member 1 0 so that the location of the reflecting 
surface 25 relative to the registration features 12 has a selected value. One convenient 
manner for stopping the polishing process is to configure the jig 50, or at least the tip 56 
of the jig 50, to be resistant to removal by the polishing process. For example the jig 50 
may comprise a material, such as carbide, that is resistant to removal by the polishing 
process. Thus, when the jig tip 56 comes into contact with the tool 60, no further 
material will be removed from the fiber holding member 10 or the fiber 20. Once the 
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reflecting surface 25 is formed, the fiber holding member 10 may be removed from the 
jig 50: 

Turning now to creating the transmission face 27, Fig. 6A illustrates fixturing 
the fiber holding member 10 to a jig 70 in an orientation that permits creation of the 
transmission face 27 in the form of a notch 29 in the fiber core 26. The method includes 
a step of affixing the fiber holding member 10 to a jig 70 so that the terminal end 23 of 
the fiber overhangs the jig 70. The overhang provides access to that portion of the fiber 
20 at which the transmission face 27 is to be provided. The jig 70 may be provided with 
registration elements 72, such as the spherical protrusions illustrated in Fig. 5, which 
may be configured to mate with the registration features 12, e.g., pits 13, of the fiber 
holding member 1 0. During a transmission face polishing step, the fiber holding member 
10 and fibers 20 are polished using a tool to notch the fiber 20 to provide a transmission 
face 27 in the form of a notch 29. Alternatively, the method includes creating a 
transmission face 27 that is oriented at a transmission face angle that is inclined relative 
to the longitudinal axis 21 of the fiber 20 using a jig configuration as illustrated Fig. 6B. 

Figure 6B illustrates fixturing a fiber holding member 610 to a jig 80 in an 
orientation that permits creation of an inclined transmission face on the fiber 20. The 
method includes a step of affixing a mounting surface 6 1 9 of the fiber holding member 
610 to a jig 80 to provide access to a side of the fiber 20 proximate the front face 61 1 of 
the fiber holding member 610. The mounting surface 619 may be located on the opposite 
side of the fiber holding member 610 from the front face 61 1 . The mounting surface 619 
of the fiber holding member 610 may include one or more registration features 616 used 
to align the fiber holding member 610 to the jig 80. For example, the registration 
features 616 may take the form of grooves, pits, through-holes, or protrusions. The jig 
80 may be provided with registration elements, such as spherical protrusions, which are 
configured to mate with the registration features 61 6 in the mounting surface 61 9 of the 
fiber holding member 610. During the transmission face polishing step, the fiber holding 
member 610 and fibers 20 are polished using a tool 90 that is oriented at an angle 
relative to the longitudinal axis of the fiber 20 to provide a transmission face that is 
oriented at a transmission face angle that is inclined relative to the longitudinal axis of 
the fiber 20. 
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These and other advantages of, the present invention will be apparent to those 
skilled in the art from the foregoing specification. Accordingly, it will be recognized by 
those skilled in the art that changes or modifications may be made to the 
above-described embodiments without departing from the broad inventive concepts of 
5 the invention. It should therefore be understood that this invention is not limited to the 

particular embodiments described herein, but is intended to include all changes and 
modifications that are within the scope and spirit of the invention as set forth in the 
claims. 
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Claims 

What is claimed is: 

1 . A fiber optic termination for optically connecting an optical fiber to an optical 
component, comprising: 

a fiber holding member for terminating an end of an optical fiber to provide a 
fiber optic connector; and 

at least one optical fiber having a distal end, a proximal end and a core, the distal 
end disposed externally to the fiber holding member and the proximal end 
retained in the fiber holding member, the proximal end of the fiber having a 
light reflecting surface disposed at an angle relative to the longitudinal axis 
of the fiber to deflect light from the fiber core through the side of the fiber. 

2. The fiber optic termination according to claim 1, comprising a transmission 
surface positioned to receive light deflected from the light reflecting surface. 

3. The fiber optic termination according to claim 2, wherein the transmission 
surface comprises a polished sidewall section of the fiber core. 

4. The fiber optic termination according to claim 3, wherein the transmission 
surface is oriented to receive at normal incidence light deflected from the reflecting 
surface. 

5. The fiber optic termination according to claim 3, wherein the transmission 
surface comprises a planar sidewall section of the fiber core. 

6. The fiber optic termination according to claim 1, wherein the reflecting surface 
comprises a planar sidewall section of the fiber core. 

7. The fiber optic termination according to claim 1 , wherein the fiber holding 
member comprises a registration feature for positioning the proximal end of the fiber 
in registration to the optical component. 
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8. The fiber optic termination according to claim 7, wherein the registration feature 
comprises a detent 

9. The fiber optic termination according to claim 1 , wherein the fiber holding 
member comprises a crystalline substrate. 

10. The fiber optic termination according to claim 1, wherein the fiber holding 
member comprises single crystal silicon. 

1 1 . The fiber optic termination according to claim 1, comprising a coating disposed 
on the reflecting surface. 

12. The fiber optic termination according to claim 1 1, wherein the a coating 
comprises a reflective coating. 

13. The fiber optic termination according to claim 11, wherein the coating comprises 
a protective coating for preventing frustration of total internal reflection at the 
reflecting surface. 

14. The fiber optic termination according to claim 1, wherein the at least one optical 
fiber comprises a fiber optic ribbon. 

15. The fiber optic termination according to claim 1, wherein the optical fiber 
comprises a large-width section of a predetermined width and an adjoining small- 
width section of relatively smaller width, and wherein the waveguide holding 
member comprises a groove for receiving the small-width section and comprises a 
pocket for receiving the large-width section. 

16. The fiber optic termination according to claim 1, wherein the reflecting surface is 
oriented to provide total internal reflection of light incident on the reflecting surface 
from along the direction of the longitudinal axis of the fiber. 
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17. A method for fabricating a fiber optic termination, comprising the steps of: 
providing a fiber holding member having a registration feature disposed at a 

front face of the fiber holding member and having a recessed area at the 
front face for receiving an optical fiber; 
securing the terminal end of an optical fiber in the recessed area of the fiber 
holding member; 

attaching the fiber holding member to a jig by registering the registration feature 
of the fiber holding member to a registration element of the jig and securing 
the front face of the fiber holding member to a mating surface of the jig; and 

polishing the secured terminal end of the fiber at a selected angle relative to the 
longitudinal axis of the fiber to provide a light reflecting surface oriented to 
deflect light from the fiber core out through the side of the fiber. 

18. The method according to claim 17, comprising the step of polishing the secured 
terminal end of the fiber at a selected angle relative to the longitudinal axis of the 
fiber to provide a transmission surface at the proximal end of the fiber that is oriented 
to receive light deflected from the light reflecting surface. 

1 9. The method according to claim 1 7, wherein the step of providing a fiber holding 
member having a registration feature comprises the step of providing a registration 
feature comprising a detent. 

20. The method according to claim 17, wherein the polishing step comprises the step 
of polishing the terminal end of the fiber at a an angle that provides for total internal 
reflection of light at the reflecting surface. 
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